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Tough
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Try it
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the driver.
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Cadence Overview
Commitment to Innovation

7,200+

employees

4,400+ R&D engineers 

1,500+ field engineers

Broad portfolio of 

solutions-based products 

26 global 

development centers

40% of revenue 

invested in 

R&D

1686 patents 

worldwide

20 new products in 

the past 3 years; 

50+ new IP products

#38
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DARPA lays out cash-splash to defibrillate Moore's Law

Electronics resurgence program gets US$75 million more for 2018
By Richard Chirgwin 14 Sep 2017  The Register

Engineering in the Twilight of Moore’s Law

It’s all about finding and riding the big waves
By Robert W. Lucky  15 Feb 2018    IEEESpectrum

Moore's Law Is Dying -- So Where Are Its Heirs?
By Radoslav Danilak 9 Mar 2018   Forbes Magazine

Industry 4.0  Smart Product World  Fourth Technology Revolution
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New Technology Revolution Unfolds
Impacting DoD, IC and System Companies

• Fusion of electrical, mechanical, 

sensors, RF, software, and Cloud

• Leverage research into commercial 

solutions using unique partnerships

• Mining deep data using machine 

learning and AI

• Security, safety, reliability paramount

• Semi/Systems boundaries morphing; 

China aggressively investing
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Amidst Continuous Technology Disruption

Additive Manufacturing & RoboticsBeyond Moore’s Law
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System Design Enablement & Industry 4.0 

SYSTEM INTEGRATION

PACKAGE AND BOARD

CHIP (Core EDA)

IP

System analysis * Hardware/Software verification * Software applications

PCB design * Package design * Analysis * Mechanical/PLM integration

Design and implementation * IP/SoC verification * Software drivers

Systems Integration

Package and Board

Chip/IC 

IP

Robotics
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Partnering for System Design Enablement

ARM

More to come…
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• “More than Moore” transforming

• Designing, analyzing, and verifying multi-die, 
multi-technology, complex systems

• Automating design using Machine 
Learning/AI

Enabling complex system design
Integrating IP, IC, package, PCB, and analysis

IP

Integrated

circuit

Chip packaging

Printed circuit board
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5G Changes Everything

• Intersection of cloud computing,   

big data analytics, and AI

• Backbone of information systems

• Capacity, connectivity, latency, 

long battery life, security, and 

reliability

• 5G RF system complexity is 

exponentially increasing

Transportation

Robotics 5G
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• Must integrate analog, RF, optical, and 
advanced packaging – including wafer level

• Exponential design complexity

• Complex RF and microwave systems

5G “New Radio” / Wireless Design Technologies
Wireless is a rapidly emerging opportunity for suppliers

Analog Digital

Power 
Management 

Unit 

Power 
Amplifier (Tx)

Radio + MAC 
+ Baseband On-Chip 

Memory

Digital 
Baseband

Sensor I/O: 
UART, SPI, I2C, 

26 GPIO 

Picture ©Chipworks

Low-Energy 
Processor

Low-Noise 
Amplifier (Rx) 

5mm

WiFi or Bluetooth IC

70mm

Dual-polarized antennas 
on the top of the module

5G Module

4 monolithic silicon ICs on the 
bottom of the module

GaN

Single schematic – ICs & package

mixed process technologies
Allegro® module / package

GaAs GaN

Si



©2018 Cadence Design Systems, Inc.  All rights reserved.

Robotic Systems

Japan is producing a lot of robots with 75% 

exported, boosting total exports by 11% in ‘17

Korea

Singapore

Japan

Germany

USA

Taiwan

Industrial robots/100 workers

World Average 0.75

Source World Robotics 2017

Labor-cost savings

(%, 2025)

World Average 16%

Source Boston Consulting Group

Global market industrial and non-industrial robots from 
2016 to 2022 ($B)

Robotics
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Spatial Perception
Camera Module

Chassis 1 

with lens

Chassis 2 

with Ethernet Cable-out

Robotics
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CMOS 

Sensor 

Board

Main IC 

with 

Ethernet 

interface

Cable 

connector 

(to ECU)

Image Sensor
Design, analysis, integrity

Iterate

until 

converged

Thermal Simulation
temperature

Electrical Simulation
current density

• Copper (Joule) heating
• Component heating

Sigrity PowerDC™ technology
Allegro® PCB Designer 

Sigrity™ PowerSI® technology

Thermal 

Integrity

Elecromagnetic 

Integrity

Sigrity PowerDC™ technology

Signal 

Integrity

• Resistance increases with temperature
• Component leakage power dissipation 

increases with temperature

Main 

Board

CMOS IC

Robotics
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Circa 2016
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Autonomous Vehicles
Pulsed time-of-flight Lidar system

System design

system design including beamforming algorithm toolkit
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DoD Security 

Clearance

Transforming Aerospace / Defense

Emulation Hardware

Trusted Reference Flow

CRAFT, ACT,

CHIPS, SPADE, SHIELD, 

REIMAGINE, ERI

Advanced 

Research Projects

Re-targeting & Re-use Design IP

EDA throughout 

DoD Ecosystem
2018 National Defense Strategy

“Platform electronics and software must be  

designed for routine replacement instead of static 

configurations that last more than a decade…deliver 

performance at the speed of relevance.”
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ACT
– Achieved 4x reduction in Power 

and Area over prior generation

Recent Cadence DARPA Collaborations

SHIELD
– Worlds smallest IC

CRAFT
– Collaboration aimed at 

reducing DoD SOC design 
and verification time by 10x

CHIPS
– IP reuse through 2.5D 

Modular Design

SPADE
– Advanced security techniques 

focused on DoD system 
requirements

Efficiency

0.56 V - 0.98 V

Max Frequency

Total SRAM Size

0.56 V - 0.98 V

Signal-Analysis Processor

417 MHz

Power 349 mW @ 0.75V, 410 MHz

Max Throughput
(Mspectra/s)

410 MHz

210 mW @ 0.75 V, 417 MHz

14 Mbits

13 @ 417 MHz

Area

Voltage

71 Mbits

0.46 (vector) 0.004 (scalar) 
@ 410 MHz

Annotated Layout Die Photo
Technology 16nm FinFET

Die Area 5mm x 5mm (25mm2)

General-Purpose Processor

19.2 TOPS/W (0.56V, 192MHz) 
(1 op = 8-bit add ~ 17-bit mul)

23.4 GFLOPS/W (0.56V, 191MHz)
(DGEMM on vector accelerator)

1.1 mm2 (gates) 

9.2 mm2 (SRAM)

1.5 mm2 (gates)
 0.8mm2 (SRAM)

Assura

Virtuoso Liberate

Modus

Virtuoso Schematic Editor

Sigrity

Tempus Timing Signoff Solution 

Innovus

Virtuoso Layout Suite

Genus

Palladium Dynamic Power Analysis

Quantus

JasperGold

Xcelium

Virtuoso ADE Assembler

Palladium Z1 

vManager

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPX3iJjgocgCFYg7PgodSzAFig&url=http://www.berkeley.edu/atoz/dept&psig=AFQjCNEq84w3ImK0u4RtVMgiiQ6mAUGIAg&ust=1443805331696078
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Commercial DoD Partnership Model
Collaboration across government, academia and technology leaders

2025-2030
NATIONAL ELECTRONICS CAPABILITY

ERI Proposal 
(intelligent chip, package and board design)
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Learning

Optimization
Analytics 

and DM

Massive Parallelization

Intelligent System

Tools
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Intelligent Design and Optimization
Addressing the Uncertainty of Design Intent

Capture more abstractions of 
design intent and preferences

Analytics

Optimization 
Goals

Observe

Recommend

Action or 

Decision

Create knowledgebase that 

can be mined and 

statistically analyzed in 
future planning and design

Key Technologies for 

Intelligent Solutions

Massive Parallelization

OptimizationAnalytics 

and DM

Machine 

Learning

GPUCPU
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MAGESTIC: Analog Block/SoC/Pkg/PCB Automation ERI
ELECTRONICS

RESURGENCE INITIATIVE

GDSII

Gerber

DESIGN ENTRY AND 

ELECTRICAL 

CHARACTERIZATION

PHYSICAL 

CHARACTERIZATION

Verification

Optimization
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Analytics and DM 

algorithms

PHYSICAL DESIGN

Layout DB and ML 

model parameters

Owned by 

customers/users
Training

Data

Schematic design

Analog design

Simulation & analysis

Die abstract, parts library, 

package/board outline

Machine 

Learning

Algorithms

Partner Deliverables

Machine learning libraries, flows, 

tools to learn and optimize decision 

making processes in traditional 

EDA tool flows

MAGESTIC

Machine learning-driven 

Automatic Generation of 

Electronic Systems 

Through Intelligent 

Collaborations
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Industry 4.0 Teaming / Innovating: Govt, Industry & Academia

System modeling and 

analysis

RF / photonics / 

mixed-signal

SI/PI, fault simulation 

& thermal analysis

Integrated chip, 

package, PCB, and 

system

High Speed interconnect

80-200 GB/s

CRAFT, ACT,

CHIPS, SPADE, 

SHIELD, REIMAGINE, 

Advanced 

Research Projects

ERI
ELECTRONICS

RESURGENCE INITIATIVE
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Tough

enough?

Try it

without

the driver.
DARPA ERI GRAND CHALLENGE 2018

Try it

without

the engineer.



Thanks!




